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the femur, in which no ossification had taken place, into the 
subcutaneous tissue of the mother. As usual the nodule increased, 
grew smaller, and then gradually increased in size until a nodule 
more than ten times the size of the original nodule was produced. 
Histological examination showed an oval nodule, surrounded by a 
distinct capsule of dense fibrous tissue. Inside this capsule was a 
nodule partly bony, partly cartilaginous. The p'eriphery was com
posed of a layer of fibro-cartilage. Inside of this layer was a layer of 
hyaline cartilage with very large cartilage cells, occurring singly and 
not in large groups. Inside of this hyaline cartilage, and occupying 
about one-third of the entire nodule, was an area of true bone, with 
trabeculce in which were cells in transition stage between cartilage 
cells and bone corpuscles. The marrow was very vascular. The 
transition from bone to cartilage was much like the series of changes 
which take place at the epiphyseal line in the ossification of the long 
bones. 

CONCLUSIONS. 

I. Certain types of epithelium (epidermis), both adult and fcetal, can 
be experimentally removed from their normal position and implanted 
into another part of the same animal, and under those circumstances 
can maintain their" potentiality of growth," retain their own peculiar 
character, and produce nodules analogous to dermoid cysts or more 
complicated teratomata. 

2. In no case has any epithelium of a highly differentiated function 
been seen to maintain its power of growth or to proliferate. 

3. The" potentiality of growth" is greater in the case of fcetal than 
it is in that of adult tissues. 

4. In no case has any infiltration of surrounding tissue by the 
transplanted epithelium been seen, nor any tendency to epithelial 
metastases. 

5. Certain fcetal connective tissues (cartilage) can be transplanted in 
the same way as epithelial tissues, and retain their" potentiality of 
growth." 

6. Transplanted fcetal tissues do not represent the stage of develop
ment at which they are transplanted, but tend to reproduce the 
ultimate stage of their normal development. 

SOME OBSERVATIONS ON TROPICAL BILIARY FEVER. 

By MAJOR F. EASSIE, D.S.O., A.V.D. 

THE article by Dr Edington in the March number of this Journal 
suggests a point in connection with tropical biliary fever which it 
would appear has not as yet been accorded sufficient prominence. 
I refer to its existence not only as a primary disease but, under 
certain conditions, in the form of recurrences. 

Perhaps a more definite instance of primary infection could hardly 
be given than an outbreak that occurred at Port Elizabeth in January 
I 900. During that month and the month that preceded it large ship
loads of mules were landed from I taly and the United States. Taken 
generally, they were in excellent condition. On arrival each shipload 
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was sent to a farm on the coast, some distance from the town, and by 
the end of January there were nearly 3000 mules collected there. 
They were turned out in large camps and left out day and night 
witho\lt shade or shelter. The first animals had not been on the 
farm more than a week or two when it became evident that the 
place was infested by ticks. These were of several varieties, but the 
blue tick (R. decoloratus) greatly predominated. Later on the bulk 
of the mules became covered with them. 

About a month from the date of the first occupation of the farm 
cases of biliary fever began to occur, and as time progressed it became 
evident that it was making considerable headway. Provision was 
accordingly made for the care of the large number of sick, and repre
sentations were made stating the necessity for the removal of the 
remainder. It was, however, not until the end of February that their 
removal could be effected, by which time quite one-thIrd of them had 
been attacked. Meanwhile, fortunately, some large sheds were 
secured in which to place the sick. 

I t may be said at once that the exact nature of the disease was not 
understood. At that time the researches of Dr Theiler had not been 
disclosed. It was, however, evident at least that the disease was 
malarial. The prominent symptoms were: rise of temperature rarely 
exceeding 103°, brownness of the visible mucous membranes, ha:mo
lysis evidenced by ha:moglobinuria, and angular blotches on the 
conjunctiva:-intensely purple. \Vhat, however, particularly charac
terised this outbreak was the degree of prostration that succeeded the 
first few days of fever. In this phase of the disease the mules were 
quite unable to rise, and we had frequently as many as thirty at one 
time lying utterly helpless on thick beds of rushes. These were 
turned over from one side to the other, as they lay, continuously; 
receiving, the while, ammonium chloride and belladonna, and taking 
the dose with characteristic absence of any power of resistance.1 From 
this stage they recovered in a few days sIDfficiently to be able to stand 
in slings. These we were fortunately able to requisition from horse 
transports in the Bay. After a few days standing in the support of 
slings, they were, as a rule, able to stand alone. They were then 
placed loose in the shade of another large shed under which thick 
bedding was laid. 

Amongst mules that had thus far recovered there were during this 
outbreak quite twenty cases of luxation of the patella, which in five 
cases was bilateral. This occurred apparently as the result of atonic 
relaxation of muscle, and it was in itself a criterion of the degree of 
prostration. 

When orders were finally received at the end of February, all the 
mules which were able to travel were sent in to the show-yard at Port 
Elizabeth, where they were tied up in sheds. Amongst the many it 
is only reasonable to suppose that there must have been a large number 
which were the subjects of infection and in which the disease had not 
as yet been declared. This is the more likely as there had been no 
abatement in the number of cases admitted to treatment up to the 
time of their removal to Port Elizabeth. 

It is a point of some importance to note that the disease vanished 
with the removal of the mules to the show yard, and that, although 

1 The treatment recommended in a pamphlet by Mr Hutcheon. 
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the bulk of them had become poor whilst on the farm, they quickly 
regained condition, and were sent up country before the middle of 
March. 

The heat at Port Elizabeth was intense, and from the direct rays of 
the sun these mules whilst at the farm had no remission. I am not 
prepared to say to what extent this may react on horses or mules in 
health. I am convinced, however, that exposure, without the option 
of shade, to a tropical sun over a sufficient period is a determining 
factor both in the appearance and intensity of primary equine piro
plasmosis and to even a greater degree in its recurrence. Of the last 
assertion I hope to offer proof later on. 

Before leaving the subject of this outbreak I should like to draw 
attention to the almost complete absence of mortality. Whether this 
was due to Mr Hutcheon's prescription or to the fact of their being 
placed under favourable conditions may be open to question. 

My own experience of obviously primary cases of equine piroplas
mosis is limited, I feel sure, to the outbreak I have described, and to a 
few cases, perhaps, that I saw in I904 at the Remount Depot at Mooi 
River. The rest of thousands of cases which I saw were, I think, 
undeniably exacerbations of latent piroplasmosis, determined more 
than anything else by exposure to the pitiless rays of a tropical sun, 
daily and without remission; and aided, it is more than probable, by 
such accidental conditions as, for instance, lack of sufficient water, and 
debility, the result of over exertion or the want of food. 

Before proceeding further it will be as well to summarise the facts 
of the Port Elizabeth outbreak. Here were large numbers of mules, 
newly landed, presumably never before the subjects of piroplasmosis, 
placed in the notoriously malarial coast country of South Africa, on a 
farm infected by ticks to a very marked degree, the most abundant 
being the blue tick which it has been inferred, rather than proved, 
is the necessary carrier and transmitter of the pirosoma; the mules 
thus exposed, in the hottest weather, without option of any shade, 
contract what is obviously piroplasmosis in the shortest period 
possible by natural infection. After the declaration of the disease 
in quite one-third of the total number of 3000, the remainder are 
removed from the veldt to covered sheds, and, though many more 
must logically be supposed to have become infected, there is then a 
sudden cessation of all clinical evidences. Lastly, the inference drawn 
from this fact that exposure to tropical sun must have a large in
fluence in the determination of the state of piroplasmosis even in 
primary infection. 

I should like now to draw a picture of what I believe to be the 
state of exacerbation of occult malaria determined by exposure, of 
thin animals more particularly, continuously to intense sun heat. 
One saw hundreds of such cases amongst poor-conditioned horses 
and mules during the war. They were perhaps loose in camps, often 
unable to crawl to water, or they were tied up in lines-often in such 
numbers that their chance of being watered with regularity was 
exceedingly remote. The skin is parched and hidebound; the 
temperature often 105°, or higher; the visible mucous membranes 
are yellow rather than brown; the urine is scanty and high-coloured; 
and the conjunctiv;:e are studded with purple angular blotches. \Vhat 
I should like to emphasise is that even in extreme cases these 
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recover if placed under cover and given sufficient water, whereas if 
left exposed their fate is inevitable. I have had the opportunity of 
proving this in hundreds of cases. 

The question arises: Is this condition a recurrence of occult piro
plasmosis? or is it the result of mere exposure of poor-conditioned 
animals to a tropical sun, aided possibly by lack of water? It is idle 
now to lament that at the time want of knowledge of the nature of 
piroplasmosis, and of opportunity for microscopical enquiry, prevented 
an exact determination of this question. The fact remains that the 
clinical evidences were so far dependent on exposure to intense 
heat that they disappeared when relief from it was afforded. Con
versely, I have been able to show on more than one occasion that 
exposure of the poor-conditioned animals returned to me from 
columns was followed as a rule by appearance of the conditions 
described. Further than this, the post-mortem appearances in such 
cases suggested malaria in the yellow discoloration of all white 
tissues; the enlarged spleen; bile-congested condition of the liver, 
with increased definition of the lobules; enlarged lymphatics sur
rounded by hcemorrhages; collapsed condition of intestines, with 
atrophy of their muscular coat ; parboiled appearance of the heart 
muscle; paleness of the muscles generally. Admitted that cases 
such as tne foregoing are relapses into the state of piroplasmosis, 
they offer the following clinical differences from cases of primary 
infection :-

(I) The attack does not suggest an acute disease, but rather a 
progressive debility. 

(2) The temperature is often higher-determined undoubtedly by 
exposure to the sun. 

(3) There is no marked degree of prostration. 
(4) The conjunctivce, although covered with purple blotches, are 

yellow rather than brown. 
(5) The temperature drops to normal immediately they are placed 

in the shade. 
With reference to the recurrence of tropical biliary fever, it may 

well be asked if, taking into condition its malarial nature, anything 
else could possibly be expected. There is the close analogy of red
water in cattle, the pirosoma of which is carried by the blue tick
which may also be the intermediary in the case· of equine piro· 
plasmosis. The pathological picture is identical in both diseases, 
and etiologically they are hardly separable. Yet redwater recurs 
under influences that are debilitating when its existence is not even 
suspected. There is thus the mixed infection of rinderpest and red
water and of redwater and East Coast fever, which led Dr. Koch to 
confound them in the first instance. 

It would appear that Dr. Edington's recently published conclusions 
on his experiments at Grahamstown suggest rather the recurrence of 
latent equine piroplasmosis than the inference that he appears to 
draw from them that there is any other association between this 
disease and horse sickness. In this connection one is brought to the 
consideration of the existence of equine piroplasmosis outside of the 
sub-continent of South Africa. And one may say in passing that it 
seems hardly reasonable to associate it, as he appears to do, insepar
ably, with horse sickness, in the light of the knowledge that it certainly 
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exists in India where horse sickness is unknown. There is reason 
also to believe that Theiler's discoveries in connection with the origin 
of biliary fever in South Africa will lead ultimately to the recognition 
of this disease in other tropical and semi-tropical countries. During 
over three years' service in Burmah I had a large experience of a 
disease, of the nature of which I was at the time ignorant, both in 
indigenous ponies and in mules imported from the Punjab and from 
western China. Looking back on it now, I can come to no other 
conclusion but that it was the form of equine piroplasmosis which I 
have described as recurrent. At that time the losses from surra were 
enormous. When.I took over charge of the Myngyan district there 
had been a history practically of the total loss of a transport of 3000 
mules every year on their return from rationing the permanent military 
ports beyond the Chin Hills border. They acquired the trypanosoma 
infection in the terai of the hills, and died after the long incubation 
period on their return to the bases on the Irawady. At anyrate, it 
was not until their return that they were noticeably infected. It is 
perhaps not irrevelant to mention that in succeeding years infection 
was almost completely avoided by the simple expedient of keeping 
away from certain areas coloured on a map, defined, it may be said, 
by observation of the fact that in these localities the villagers kept no 
other animals but Watu buffaloes. These, although they are infested 
by the trypanosoma, are immune to consequerices resulting from their 
invasion. 

Besides the large number of mules and ponies used annually for 
rationing the hill posts and for periodical punitive expeditions, there 
were also in the district a number of mules kept for local transport at 
numerous posts in the plains. I was frequently employed in dealing 
with supposed outbreaks of surra amongst these. In such instances 
I found them invariably picketed in the sun in intense heat. The 
resemblance to cases of surra was so complete that one would have 
pronounced them to be the subjects of surra, but for the absence of 
the easily detected trypanosoma. The symptoms, in short, were those 
precisely that are common to malarial diseases in all species of 
animals, to the various known varieties of trypanosomiasis, and to 
plasmodial diseases in man. One knew that the disease was not 
surra, and, what was of equal importance practically, that the condition 
would disappear at once by merely affording them shelter from the 
.sun. 

I do not remember to have seen either in India or in Burmah in 
the course of a rather varied experience any cases that resembled the 
primary cases at Port Elizabeth; but I feel quite sure that those I 
have described above, as well as many that I saw in India (particularly 
in the Chitral Campaign), were cases of recurrent piroplasmosis. 

I have urged this point because I consider it one of great practical 
importance. I think it accounts in a great degree for an otherwise 
unaccountable amount of the debility which characterises military 
operations in countries wherein, in the light of Dr. Theiler's discovery, 
we know, or can infer, that equine piroplasmosis is indigenous. Even 
in the case of animals born in the country and immune, perhaps, to 
the disease in its acutest form, there is always the liability to its 
recurrence, just as there is in the case of redwater in cattle. Unfor
tunately, exposure to intense sun heat, which appears more than 
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anything else to determine its recurrence, is, in a vast country with
out trees and under conditions of war, often quite impossible to 
avoid. 

From what I saw of Australian horses in South Africa, I believe 
that the excessive amount of debility amongst them, which was 
notorious, is probably explainable on the assumption that they were 
already the subjects of latent piroplasmosis, and that, landing in 
poor condition, as a large percentage of them always do, they we~e 
more likely to be influenced by a hot sun in a treeless country. I 
remember to have seen a large number of recently arrived 'Valer 
horses at Bloemfontein imported for the South African Constabulary, 
which showed the symptoms described as peculiar to the recurrent 
form, and which, on my recommendation, were given shelter and 
forthwith recovered. I remember also at Jalala, in the Chitral 
Campaign; two squadrons o f Waler horses of a native cavalry regi~ 
ment, nearly everyone of which showed the same symptoms during 
a spell of terrific heat that was experienced there. These also 
recovered from the moment they were placed under hastily run up 
mat shelters. 

In this connection I look forward to an echo in Australia of the 
work done by Dr. Theiler in South Africa, just as this has already 
occurred in India.! It would seem the more reasonable to expect 
this since the closely allied disease redwater is known to be indigenous 
there, propagated by the probable carrier of the equine pirosoma. If 
this surmise should subsequently be proved to be correct, it will 
explain what has been a surprise to many, that Australian horses 
should suffer so unaccountably when imported into a c ountry like 
South Africa, differing so little from their own in latitude. 

To summarise the foregoing. It is submitted :-
(a) That equine piroplasmosis, like redwater in cattle, once acquired, 

remains latent, and is subject to recurrence. 
(b) That this is determined by continual exposure to a tropical 

sun, particularly in the case of animals tied up, the liability being 
greater if they are already debilitated, and if they ·do not get a 
sufficiency of water. . 

(c) That, as in the case of redwater, it .probably recurs as the result 
of mixed infections. 

(d ) That, in the form determined by exposure to intense sun heat, 
it differs clinically from the acute disease, resembling more the pro
g ressive an;emia of surra ; and that the temperature, which is usually 
higher than in the acute disease, falls when shade is afforded, and 
recovery even in advanced cases is thus determined. 

(e) Finally, that equine piroplasmosis is a disease of much wider 
geographical distribution than is at present realised, and that its 
resulting unsuspected latency is in all probability responsible for 
much of the debility which is found to be inseparable from campaigns 
in tropical countries. 

1 Article by Lieut. PaIIin, "The Veterinary Journal," January, 1905. 
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